Effects of dopamine on chemoreflexes in breathing.
The effects of intravenous infusion of dopamine (20 microgram.min) on the steady-state ventilatory and carotid chemoreceptor responses to successive levels of isocapnic hypoxia and hyperoxic hypercapnia were investigated in cats anesthetized with alpha-chloralose. Dopamine infusion was followed by a maximal decrease in ventilation in about 20 s. Thereafter, the effect diminished and stabilized. Termination of dopamine infusion was promptly followed by an increase in ventilation. These ventilatory responses were smaller than the corresponding carotid chemoreceptor responses. The steady-state effect of dopamine infusion was to diminish ventilation at all levels of arterial O2 tension, the decrease being greater during hypoxia than that during hyperoxia. Bilateral section of the carotid sinus nerves significantly diminished but did not abolish the inhibitory effect of dopamine on ventilation during hyperoxia. Thus the ventilatory depression due to dopamine infusion is not entirely due to its effect on the carotid chemoreceptors. Dopamine decreased ventilatory responses to successive levels of hypercapnia by the same magnitude without changing the slope of the response curves. The steady-state relationship between chemoreceptor activity and ventilation shows that the ventilatory equivalent for carotid chemoreceptor activity is increased during dopamine infusion because of its greater inhibitory effect on carotid chemoreceptor activity than on ventilation with the decrease of arterial O2 tension.